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ELECTRENIC COMPONENTS AT 10,000 Pl

Victor C. Anderson, Dauel K. Gibsoa and Roy E. Ramer

Universite of Califernia, San Diego

Marin.. Physical Laboratory of the

scrpps Insutution of Oceanography
San Diepo, California 92152

ABSTRACTY

[his report presents the resuits of a ccmponent test program in
which a series of commercial electronic components were mmersed
in uil and sabjected to hvdrostatic pressures rarging from 0 to
10,000 psig. Over 3030 components representing 63 manufacturer

tvnes were tested.  Results «re presented in graphic form for the

tcade:s’ own iarsrpretacion.

INTRODUCTION

Electronic equipment used in decp sub-
mergeace oceanographic wotk has geeerally
been protected from pressure damage Ly en-
casing susceptible componeunts and assemblies
in a heavy pressure case designed to withstand
the extreme pressures.

The inconvenience und high cost of large,
high pressure cases has gererated interest in
investigating other means of protecting undere
water ejecuonic equipment from the deepeocean
envirorment. Some typrs of electronic com-
ponents are capable of operatisg at the deep-
ocean ambient pressures, For equipment con-
structed with these compoacnts, the package
design is reduced to onc of surrounding the

‘electzical equipment with a lightweight housing

filled with an insulacing flvid maintained at
ambient sea pressure through a pressure equal-
izing diaphragm.  The only requitcments im-
posed on the fluid are that it pussess good
electrical insulating pronerties and produce no
harmful etfecis on the componcats,  Scaling
problems associated vith mcchanical  and
elecrrical  peretrations  through  the package
wall into the sca, or from the sea, a‘c virtually
eliminated sincs little or no pressure differential
exists across the bartiet,

The petformance of a limited number of com-
ronents under high pressure was reported by
Buchanan and Flato in 1961. Since that time 2
number of articles and reports have appeared on
the topic. The bibliography lists several which
may be of interest to the reader,

As part of a program involving extensive use
of ambient pressure electroaics, a compres
hensive testing program was undertzken at the
Marine Physical Laboratory in the summer of
1964. Letters were sent to leading component
manufacturers inviting subwmission of samples
for testing in the program.

More than half of those manufacturers invited
responded by submitting over 3000 parts for
tesring. The tests of those components and
their resulis are the subject of this report. The
test daa are presented in the form of graphs
with accompanying descriptions and photcgraphs
of physicul damage for the individual rcader’s
interpretation.  All data have been presented
without any attempt on the part of the laboraiory
to give opinions or form conclisions,
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TEST PROGRAM

Test Frocedure

The tes' samples when received were cata-

- logued ard visually inspected for damage pricr
to being tested.

Sets of twenty components were used in cach
test wherever possible to obtain an adequate
statistical sampling which would offer a more
reasonable probabilitv of failure or extreme
deviation than a sit.2ic component.

A maximum: o reventy six componeats were
installed in a wressure chamber containiag a
laboratory grade of light mineral oil.  ‘The
chamber was scaled off and an initiai set of
readings taken at zero psig. The pressure was
increased in 000 psig increments to 10,000 psig
and then varied berveen 0 and 10,000 psig for

a total of five cycles. A soak period at a pre-~
scribed pressure was conducted as time and
conditions allowed. Pressure was then reduced
to tero psig.

Electrical measurements of the components
wer: made at the initial zero pressure con-
ditions, at each of the 1000 psig increments,
after the cycling period, at the end of the soak
period apd finally on return to zero pressure,
making a total of fourteen readiags per com-
purent. The test -ooditions corresponded to
the respsccive manufaciurers’ specifications.

The components were thea removed ‘rom the
chember, cleaned and visually inspected for
physical damage.

Do*c Reduction

Data taken during the test, using instruments
tisted in *‘Description of Tes: Equipment,”
were recorded on prepared dava sheets. This
data was then transferred to punch cards for
processing by a Control Data Corporaiion
3600 computer.

The computer was piogrammed o normalize
each reading in a tu st sequence of u particular
rest component to that componzat’s initial zero
wessure reading. The tesults at each pressure
stacion for a set of samples were averaged and
the maximum and minimum values determiner by
the cumputer. Any component deviation of more
than 50% frcm the initial zero pressure readings

was considered an incipient faiiure and deleted
from the computations for that pressure. In
some cases the apparent failures recovered at
some subsequeat pressure. These cases were
then returned to the program at the recovery
pressure.

The average, minimum and maximum values,
number of componsenrs in a set, and pressures at
which failures occur.ed are shown on indivicual
graphs for each sei of components tesved. Addi-
tional descriptions and typical phorographs are
supplied of all visible mechanical damege. The
presentation of this data is covered under *Data
Format'’ in this repory.,
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Description of Test Equipment

A schematic diagram of the test setup is givi'n
in Fig. 1. The hydiaulic system iz self ex-
planatory. The chamber itself is a 192 cu. ia.
cylindrical pressuwz vessel. A screwson, O-ring
seal top contains six electrical bulkhead con-
nectors and one hydrailic vent valve. Test

samples were attached t¢ a mouating brackzt on
the removable chamber top. The various elec-
trica! testing configutations are shown schemati-
cally in Fig. 2. The major testing components
are listed below,

Test Equipment List

Descriprion

Pressure Chamber

Pressure Gauge, 0-10,000 »sig
* Pressure Regulator

Air-to-Hydraulic Booster Pump

System Oiler
Stepping Relay

Isclation Trans.

Conutant Voltage Trans.

Volt«Ohweter
AC Voltmeter

Impedance Bridge

Wide Range Osciilator
Oscilloscope
Transistor Curve Tracer

Binocular Microscope

Mode} No. 4338
Model No. $804

" Model No. 15067WT

Mode: Nn, 8844
Mode!l No. 20-1304
Model No. 1F921
Model No. 20808
Model No. 412A
Mcdel No. 400D

Model No. 250DA

Model No. 200C.D
Model Ne. 535
Model No. 57%
Model No. SVB-.73

Manufacture:

Marine Physical
Laboratory

Ashcroft
Bastian-Blessing Co.

Scientific Engineering
Corporation

Bastian-Biessing Co,
C. P, Clare
Chicago-Stancor
Sola Corporation
Hewlett Packard
Hewlett Packard

Electro Scientific
Corporution

Hewlett Packard
Tektronix, Inc.
Tektronix, Inc.

Bausch & Lomb
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Allen-Bradley Company
 Ceawalab
Cornell-Dubiicer Electtopics

Corning Glass Works

Daix Electonics, Inc.

General Iostrument Corp.

Microtrar. Company, Inc.
J. W, Milier Company

Mozorola

Ohwite Manuracturing Co.
The Porter Cempany

r. W, Sickles

TEST DATA

Inde.: of Components by Manufacturer

136 West Giernfield Avenue
Milwatik-=, Wisconsin

900 East Keefe Avenue
Milwaukee, Wisconsin

50 Paris Street
Newark, New Jersey

Electonic Products Division
3.00 Electronics Drive
Haleigh, Notth Caiolina

1370 28th Aveanue
Columbus, Ohio

65 Gouverneur Street
Newark 4, New Jersey

145 East Mineola Avenue
Valley Stream, New Jersey

5617 So. Main Street
Los Angeies, California

S miconductor Products Div,
505 E. McDoaald Kosd
Phoenix, Arizona

4035 Howsard Sueet
Skokie, lllinois

1424 So. Allec Street
Anaheim, Csjifornia

Divisiot of General Instrument

(.otporation
P. O. Box 330
Chicopee, Massachuasctes

SIO Rifercnce 5€<6

Resistors

Capacitors

Capacitors

Capacitors
Resistors

Resistors

Diodes
Resistors
Trapsistors

Chokes
Transformers

Choies

Diodes

Transistors

Integrated
Networks

Diodes

Resistors

Capacitoes

T hokes
Transformers

Page
110-131

1017

18-53

5461
130-137

136-137

78-87
138.13¢
170173

63-69
156-163

TCT7

85-95
174177
114 191

f8-101
14015}

60=61

6667
1%-1%?7
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Sylvar:a

Texe: istruments

Uinited Transtormer Corp.

- Tyre
Capacito:
Choke
Diode

integrated Networks

Resistor

z Silicor Controlied Reviifies
£

%’ Transformer

{ _

* Transistor

£ Totals
s
%
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¥
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Indsx of Components by Manufizturer {Cont'd)

Somltoniuctor Dirision Diodes
109 Sy!vaa Read Trapsistors

%oburn, Mi ssachuses

< »aporeats Division Capacitors
13500 N. Ceatral Express vay L:odes
Resistors

Lo L . -
Daliis, Tugas

Suiicoa Cen-

rolled Rect.

Teanstcrers
15C Varick Street Transformers
New York 13, New York

Index of Comporents by Tyne
Na. of No. of
Sevs ‘ - Cowponenis
<6 1060
12 211
17 400
4 an
44 860
! :
i4 ' '1‘)‘0
1S 330
163 3186

Page
[ELSE 1 5]

178103

6265
106-111
152-15%

134-155%
134-187

162-159

Fage
10-65
6677
78117
158-191
110 SS
154153
155169

170-1€7
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Dote Format

The maximur:, minimum and average electrical
characteristics of e¢ach comporent type are
plotted versus pressure. The graphs are normal.
1zied to unic initial values before applicaiion of
pressute, .

The ordinate of the graphs uses a composite
of linear and log scales so that deviations of
less than *10% appear on a lincar scale and
deviations greater than +10% are shown on a log
scale. The exceptions to this form are the
praphs fur ransistors and diodes. The accuracy
of the readings for these components is of the
order of +£10%; therefore, the entire ordinate
uses a log scale to avoid exaggerating inherent
reading errors,

As previously stated, components having a
telative value change greawsr than S0% were

considered a failure and dropped from the set
in computing values at that pressure.

The oumber of failures for each test set are
shown in a bar graph for each 1000 psig pressure
increment, This graph shows failures in the
pressure intervel in which they appear. The
percentage of failures can be determined by
refetence to the total nuaber of components
tested given at the top of each graph.

Each graplk is accompanted on the facing
page by a complete description of the component
tested, a summary of changes in relative value,
a review of any physical damage and, where
appropriate, a photograph cf any visual physical
evidence of mechanical damnge.
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Centroiob 5 pF 108
00-560 1060 vDCw
Capociter

SOAK PERICD: 16 hours ot 19,000 psig.
MECHANICAL: No apporant domage.

ELECTRICAL: All components indicated lass than 10% chonge.

Centroia® 160 pF + 10%
Type %30 5000 YOCW
Capacitor

SOAK PER!OL - 1§ hours o 7,000 psig.
MECHANICAL: No spporsnt demage
ELECTRICAL: A:' components indicated less than 10% chonye.

Caramic, dive
Rodiol lead
.12 4 0.25°" dion.

Metal cose
hxiol stud
0.65 x 0.812" diom,
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MEG, - CENTRALAS ZHART N2, )
TYPE- CARACITOR, 7i-C81Y,.COI MY ¢mMV, 300 VDO W NO.OF SAMP_ E5 TESTED- 20

DESCRIPTION- CERAMIC FEEN THRY, AXIAL LEAD

Y e ot

e sl

oor " T i i T g T T T
4 ; ' ' : H
S.e L d ~1> 11 T ;
2o ¢ L :
1 ! ; i ‘— 15
ot 4 ~t —_ T
Value 7 *\
Reioti--e
to Lvtiof
Value
1.0
0.9
0.5
0.2
0,, - X = _L A ol
Pe] . "'_ T T o T T
Neo. of ! =
Units ! : iyl Shmn p
Failed T - —— S S NG SR
- _J —— - —— SIS S — - b ———
0 ot = —
! 2 3 < s 6 7 8 9 i, He 0
Pres.iure - !O3ps:gl
pRrS—
MFG. -CENTRALAS B T CHAT NG, 4
TYPE - CAFACITOR, DA~ 203, .02 UF :'2000 % .30 VOCW NO. CF ¢AMPLES YESTED- 13
JSESCRIFTION- CERANMIC DISK, RAN:AL LEAD . )
10.0 |
5¢ ! e 4

1
2.¢ T

7.1} — : -
Vslue / ! | \
ve o come——— i i
Relative \‘T / !

to Initial

Yalue i

() T_—
0.5 f— !
] Maox, £ ! L ;
C.2 Avg. 2 —d —
CAvE
0.} - =
20 = b s :
Mo s St St SRR SIS S
Units 10 ,, — S S S
Fa,!ed . RS SN S [ & - . L N s st
9 1 2 3 4 5 6 7 8 9 10 10 0




Centralob 0.001 & GMY Ceromic, feed “hrough

741.081Y 00 YDCH Tubuior, oxiol leod

Cepocitor 0.4 « 0.18"" diom.

SOAK PERIOD: None

MECHANICAL: Nu apporer.® darvoga . k

ELECTRICAL: Seventeen comyurerts indiccted less than 10% chorge.

Thrae componen's indicated o choage greatar thon 10% urd less thon 50%

AR OS RTQHAL Y 1.

i v b

Ay

Centreiab 0.02 .F :‘028% Coramic, water
DA-205 30 VDCW Square, redial leed
Copaciter 0.57 x 6.57 % 5.i2°" th,

SOAK FER:GD:r 16 hours at 3,000 psig.
MECHALIICALT Mo apparent domage
ELECTRICAL: Al camponents indicated o channe greate: than 10% end leas than 30%.
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MFG.-CENTRAL AB

TYPE - CAPACIT W, 0D-203, .01 jar *80 %, gooveew
DESCRIPTION- (ERANIC DISK, RADILL LEASS

NO, OF SAMPLES TEITED- 20

CHART NC. S

10.0 l_

T

+-—1

o
50 1[ ‘__4‘ I
i ' ‘ !
- | 1 q
2e ! ! l l
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MFG.- CENTRALAB

TYPE - JAPACITOR, D0-472,.0047 UF ¢ 20%,, 73VOLW
DESCRIPTICON - CERAMIC 013K, RADIZL LEADS

NO., O% SAMPLES TESTED - 20

CHART NC., 6

15.0 T ‘[ T T [
5.0
2.0
]
R ) - $ S
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Cantral ab
DD-204
Copaciter
SO2K PERIOD:
MECHANICAL:
ELECTRICAL:

Cert.aiab
DD-472
Copacitor

S50AK PEKIOD:

MECHANICAL..
ELECTRICAL:
FAILURES:

+
0.02 .F 30% Ceramic, disc

L "

£00 VOCK Rodial lecd
0.13 » 0.6"" diam.

18 houry, ot 3,000 psig.
Ko aprarent domage )

Nine-cen componenta irndicated less than 10% chunge. : 1
One component indicated a change greater than 108 with saubseguent recovery 1 less than 10%
change on ‘eturn to U psig.

e RN S

e s

0.004) .F * 2°$ Ceramic, disc
75 vBCH Redial lvad
0.12 x 6.55" diom,

12 houes or 3,000 psiy.

N: apparent domoge.

rinsteen omponents indicated less than 10% change.

One compeaent indicated a permanwnt chonge greater than 50% at the pressures shown or the
wilvre gengh in copasite page.




MFG. -CENTRALAY CHART NO, 7
TYRE - CAPACIT IR NO, OF SAMPLES TESTED-20
DESCR:PTION-DDA-I04
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Ceoramic, disc

Centralab 6.1 _F 1
DDA- 104 75 VvDCwW ¥ax impreg
Capacitor 9.2 2 0,65 diam.

SOAK FSRIOD: 15.5 hours at 3,000 psig.

MECHANICAL: One component wos domaged as shown in accompenying photogragh,

ELECTUCAL: Nineteen components irdizated less than 10% change.
.. shown on

.

FAILURES: One component indiceie?! o permunent changs uraoter vhar: 50% ot the prazs
the failure graph »1 opposite page.

g e v e mie

Centraleb 7 to 4SpF Ceramic, trimmar

CVilD4s0

Capacitor, variable

$Q.K PERIOD: % houre ui 10,000 ps:ig
MECHANICALY No opprsant Jomage.
ELECTRICAL: Al compenents indicated less than 10% change.

600 YDCW Chessiy mount, radici iug
0.64 < 0.84°'" diom.
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Cornoll-Dubiliar 0.002 +.F * 20% Paper, mylar
DPMS 1522 i00 VDCW Tubular, radici lead
Cupocitor Dipped cusing

0.£3 < 0.37"* diom.
LOAK PZ<t0D: 15 hours at 8,000 psig.
MECHARNIC.L: Nc apparent damage.
ELECTRICAL. A'l conponents indicated less than 10% chonge.

H

?

£
CorneileDubiiiar 0.008.r ¢ 2% Poper, mylor
DPMS 6D6 $00 VDCW Tubulor. radisi leed
Copacifor Dipped casing

0.69 x 0,34 diam. .

SCAX PERIOD: 14 hours =t 8,550 psig.
VECHANICAL: No apporent damege. i

ELECTRICAL: Al! componants indicuted Less thon 10% changa.
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Corrail: Dubilier 0.033 .7 = 20%
DPMS 1523 100 YDCW

Cop 3xiror

SCAK PERIOD™ 16 hours ot 2,000 paig.
KETCHANICALL No opparent domog-.
SLECTRICAL: Al components incicated loss then 1075 chuage.

CornelleDubilier 0.1 oF 1+ 20%
DPMs 4P 500 VDCw
Capacitor

SOAK PERIOD: 16 hours ot 11,000 usig.
MECHANICAL: No apporent do:n. g .
ELECTRICAL: Al components indicated lass thon 10% chenge.

Poper, my' ar
Tubulor, redlal lecd
Dipped cnsing

0.63 x C.17*° dtom.

Paper, myins
Tetulor, radiol lead
Cipped casing
0.52 x 1.18°" diom.
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Corneii-Dubilier .22 WF * 0%
LPaS 2P 22 200 VDCW
Copecitor

SGAK PERIOD: 16 hours ar 10,000 paig.
My HANKICAL: No apparent domage.
ELECTRICAL:  All compunents ingicatea less than 10% change.

Correli=Dubilier 0.22 tuF + 20%
DPIS 4P 22 403 VDCwW
Chrpacitor

SOAK PERIOD: 16 hours ot 10,000 psig.
MECHANICAL: No apparent dumage.

-~ - Y1

e STTITAL A camcnnante indicated 1338 than 10% change.

Faper, mylor
Tubular, rodial 1nod
Dipped cosing

1.3 x 0.59° diom.

Paper, nyioe
Tubviar, redicl lecd
Dipped tacing

1.56 x 0.62" diam.
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Cornel’-T il er 0,47 oF - 207 Paper, mylar .
DPMS 2p 47 200 v W Tubular, radial (eod
Copocitor Dippad caring

R TN

1.6 x 0,73 diom
SOAK PERIOD: None i

MECHAMCAL: Visual inspectinn ofter compisetion of test sl.owed hoisline cracks in the casing of three units
ona a chipped caiing on one uait,

ELECTRICAL: Fourteen componnnts indicared !c=« than 10% chonge.

Ore conponent indicated o change grizoter than 50% with sudreguent recovery ot pressures
shown or foilure graph on opposite page.

FAILURES: Five components indicoted o permanent change greaver than 50% at the pressures gshown on the
failu~e graph on oppciite page.

-~
CornelleDybilier 6.002 .F - 20% Selid imprag
PKM4L 2 400 VOCW Tubular, axiol lead
Coapocitor : Thermoset molded

1.0 x 0.32°° diam
SOAK PERIOD: None
MFCHANICAL.: No opporent damage
ECECTRICAL: All companents indicated lets than 10% change.
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Cornsll-Dubilier 0.008 uF -~ 20%
Pr ADS 600 YDCW
Copacit-:

SOAK PER!OD: Neone
MECHARICAL: Neo apparent demage
ELECTRICAL: All componants indicated less thon 10% =hange.

Cornell-Dubilier 0.05 uF 1+ 20%
PKM 35 400 VDCW
Capacitor

SOAK PERIQD: Nene
MUCHANICAL: No apporent damage
ELECTRICAL: Eighteen componants indicated ievs than 10% chongs.

One component indicotud a chunge greater than 10% and less thon ©7 %,

Solid impreg
Tubvior, axia’ lead
Therms of,:nolded
1.9 x 0,37 diom.

o [ R g K

i

T ———

Solid impreg
Tubular, axial lecd
Thermoset moided
1.25 x 0.437* diom.

27

-




vy

vt e

28 |

T T I 1 = - - T T IS
F— T T : T T T
1 | oo [ _ : !
e e _ _ A .N : ,
. 1 o | i :
5 O 4 2 e e U S 9 < o e “lv —— -—e - +qd 2
7w wl 1 o i = 2w ‘
- ) =
oo J on
& w ) _ T W
la s " H ! <~
h 3 i
%) ..D— “\. - AI!IA\!I.JT.&! © =1 |+. e o e e — |5g-4 4_> 2 O H — JONNS SO WS - [ — e a2 g
2 _ g P
o 2 !
b 4 ! | 3 ; |
« i { < | ;
w n _
. - O UNUNENN T SUR DU S i o ' N ——— e e 44 »d o
o ; _ \ 5] o
- IR i - i
o m | o “
z z t
b— 4 - — -4 - g - 4 - — ‘“ 44 w e e e b - 41 — 4 NS W + T @
| M ; o
; ;
_ 1 ! ] !
! [ : ‘
R T e A .L St s R -47} — g 41 4 % +5 -~ = R 4 Am - % - .-
i . 1
_ _ ,w “ : i _
] | ] m
fl&. ——— BV CEERE S [SUSSUUEEIN [N S S . W . NN S 14 - F + — + - erd - 1? o
i xﬂ ) 5 ! i
o . ! !
i i " | !
: o ) i :
rl[\.J.lllliA PRI SOOI, —— 4 . —le R 4 A.|1A—’|;) 4 TL — R S b 4 4 — -4 - ;A_P‘I.\ 'w - —— L aw -
| v © m
: EY . _
| v { : :
“n ’ ! i 1
——— 4 % - —~ - H pL, ¢ ﬁ\!\r ———— ——d — — 4 « 4 4+ L s LEEE E Thi
P a M ! m
Iy h | m !
i I i
’ { i ¢
_ - ‘M]A - ||l+|; e e S L ,_41 +1 — 1 A~ g F - .0.*%*?:0»44 e
. | | ol fabn! I ER Y
3 m i ~ i
B h (SR1Y) i W vu H
i x— « ' i
- (U SRS SEN | A . - e - IS S U . I’ PR J »Fl .
1 i i ) ~ o g T 77 — o - o ¢ bt b
o ] 2= ) 25
= _ | £<3 ! i 1 €% ,
P] H = _ i
- z i — ] ﬁ g o
IR Ul S |
P -~ . l(llhlt. JO% - - 5 —- : v# L Pl o - § -~ 4 v b4 st errg -
= ™ A \ \ ; _ ! 4 1 il ™) m \ ¢ !
o g X { , i 2 e = _ i :
e ] i . D e L ! : i
b=l P i 4 =, [} |Ny|L HE! ! ww
§cz ‘ 1 L 2oz L. - N
€| o o © = S o wooN z 3% o o o - o A
o =% g o w o e - ~ o o o O o o © v W e - S o o o o 9o o
TR B — [T (Y] —~ ©C v r— [ o~ —
LA S « ? g 23 . =
. ) - - iy . - - I -
feg $5¢c¢8 ©ne voa g $o oz Y vt
- Zz 6 & ¢ o> w R LR
_Mrc >l Zou (2 > - < e
et 3
ke 2
AL . chal, Wl N, i TR P A e e o




Comell=Lubilier 2.3 1F + 0% Solld Impeag
PRid AP 200 VOCw Tubutor, axial I sad
Caoaciter Thermoset molded

1.5 x 0.5 diam,
SOAK PERIOD: 15 hours ot 13,000 px: g

MECHANICAL: No opporent domage
ELECTRICAL: Eighteen coniponants indlemed less than 10 % chonge.

FAILURES: 019 compeient indicated o permunent cl.ongs grecter than 50 % ai *he prescures showr or the
fzilure gragh on spposite page.

Corne!l-Dubilier G.i uF £ 20% Soiid impreg
PKM 6P1 800 YDCW Tubulaer, oxiol lead
Coapacitor Thermoset molded

L0 x 0.32°° diem.
SOAK PERICD: None

MECHAMICAL: No spperen. Jomege
ELECTRICAL: Al components indicuted less than 10% ck nge.
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CainelisDubtlier 2.25 uF + 20%
PEM 2P25 200 VOCW

Capocitor

SQAK PERIGD: 168 hours ot 8,500 psig.
MECHAMICAL: No apparent domays.
ELECTRICAL: Al! components indicated iess than 10% char.ge.

Cornall-Dubilier 0.7 uF _20%
PKM 6P3 200 YDow
Capacitor

SOAK PERIOD: 14 hours at 10,000 ;8ig.
MECHANICAL:  No oppereni domags.
ELECTRICAL: AH components indicoted fess than 10N change.

Solid impreg
Tubular, sxial ieod
Thernioxe? \acided
1.87 x 0,62 d o,

Solid impreg
Tudwiar, uxiul leod
Thermaset molded
1,54 x 0.54" diam,

3




LFS, CONNMELL-DUBILIER ZHART P, 23 |
TYFE-CLPATITOR NO. OF SAMPLES TES'™ 2 7
}. DESCR.PTION-PXM 4547

LI r
4 s 0f——-+ %‘ -
£ ; i { | |
3 ol '
] rof ot | i 4 —
: 1L i ! l
F It +——- , + - -
i i !
i Value l ! ! I c l
g ': R(&{mf‘:’( : ! i i i | ] | 1 J
? i to initial ! 4 I ,——'-?""' { T Y ey
: [N ¥4 et
-3 ] Velue T et e \
. ; 1.0 peBE= = —t s
1 ; ' 5 | |
g \ i ‘ i | ! |
. . H ¢ { 1 l
! | | i : | ' f i | i
3 I | H I 1 i
! ! ‘ ]
. i | g | i |
} 0.9 i — ‘ L ! 3 : :
u + t 1 + | ! 1 !
. ! . ( 1 .
' 0.5 | ’ 4 ‘ |
L~ dax € ! [ ‘
024~ — — Avg. C - : "
: e Min, € 1 N
x V] I - 4 ] o |
[ R s I famono S gl "
4 No., of + - T — - 1
‘ linits 15 - + s S === : B epiamtiamnia
E Failed —~—1 o i Byt S—— pe
—— : '—__1I — ———— H —_— —
o e 1 - T — N ___‘;
| ! 2 3 1 : s 7 8 9 10 0 0
3 -
E Fressure (103 psig
b
.‘ .
’ MFG. -CORNELL-DUBILIEN CHART MO 24
- VYFE - CAPACITOR ‘ NO. OF SANSLES TESTED-20
- DESCRIPTION - PKM 2W: )
| _—
| 10.0 . , - —t
| i
5¢C
2.0 - e
|
; 1 . — b e s et . -
, !
Value ; : ! | - ’
Relative l ‘[ { l
o Inital i !

Value L i L-/-n—.-—- I\\
1.0 T

0.5 4 I,
E - Max. { l I T
5 0-2 - AV'). C -+ —— ' o
¥ — Min, € ) T
d C. ) | i - e e e d 1 t {
e
§ Ng, of IS GRS SN SR ;.i{f,; -
Unrs 10 e e e e o
| Failed o R SRS S S S A
¢ T — — —
1 2 3 4 5 é 7 5 ¢ 16 19 0

Prass ce 103 psig)

32 _

AP N AL




Corngli-Dubilier 0.47 uF * 20% Solid impreg
PKm 4P 47 200 VDU W Tubular axial lead
Capacitor

Thermosset molded

.94 x 0.68'° diom.
SOAK FERIUL: Noane

MECHANICAL: No cppavent domage.
ELECTRICAL: All components indicated lezs than 10%

e e | Lt T R} |y

As - aey

Corneli-Dubilier 1.0 uF = 4% Solid 'mprey
PKM 2%1 200 vDOY Tubvle:, oxial lead
Capacitor

Thermoset molded

2.125 x 1.0" diom.
SOAK PERIOD: None

MECHANICAL: No apporent domage.
ELECTRICAL: Nineteor components indicoted less thon 10% change.

One component indicated o change gracter than 50% with subusquent recovery ot pressures
shown on failure graph on opposite page. Recovery of the failing semple was en return te C.
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Carne’l=Dubilier 0.001 uF + 20%

J8 Voltage a3 requested
Copuciter

SOAK PERIOD: None
MECHANICAL: No upparen? damage
ELECTRICAL: All compunenic indiccted less than 1% change.

Cornell-Dubilier 0.002 uF + 15%
FGh 6D2m 500 VDCW
Capociter

SOAK PERIOC: 18 nours at 10,000 psig.
MECHANICAL: No -zparent dumaga.
ELECTRICAL: All compenents indicated less than 10% chanys.

Ceramic, disc
Florinated

Gigss encop

0.437"" diam x 0.15°° th.

Cer amic, disc
Florinated

Giass encap

0.29 diam x 0,13*" th,

s
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MFG. -CORNELL-DUBILIEN CHERT NO, 27

TYPE -CaPACITOR NO, OF SAMPLES TESTED 19
DESCRIPTION-BYA.Ci 3wy
——
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LY p— Y e o
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s N// \
o= —|
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|
!
|
!
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ol b — . - i
20 —— .
No. of
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Foiled -— —
0 t— S
! 2 3 4 5 [ ! 8 9 10 10 (o]
Pressurs f703ps:g,‘ J
MFGC.-CORKELL “OUBILIER IHMART NO. 28
TYPE -CAPACITOR NO, OF SAMPLES TESTED - I®
CESCRPTION- NS .08/!00V
10.0
5.0
20 T
1 . t
Volue B
e
Relative | L | \
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10 —= ]
|
| i \
|

PR S—

0z | .
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c° ».'.:.@ilc Dubi | far
BYA 68!
Copecitor

SOAK PERIOD:
MECHANICAL:
ELECTRICAL:

Cornell-Dybilier

"S5
Capccitor

SOAK PERIOD:

MECHANICAL:
ELECTRICAL:

0.01 uF GMV
600 VDCW

Nene

No cpporert domage.

Eighteen cemponents indicated fsas ther 1% chonne,

One companent indicated o changs greater than 10% and less than 50%,

-
0.05 uF _‘2; %

100 VDCW

None
No appersnt damage
All compenents indicated less thon 10% charge.

Ceromic, lisc

Wox impreg

Pharelic di

0,62 diam = 015" th,

Covarie disc

Wox impreg

Phenoilc dip

0.625 diom x 0.125° th,
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WFG.-CONNELL - DURILIER CHARY NO, 29
J TYPEZ~CAPACITON NO, OF SAMPLES TESTED - 1§
y LESCRIPTION - BWH 8-i80

100
50 |
20 — e D 1
= —

A TR TR

1.1 _7'
Volue b '
Relotive
t Initial
Value

1.0

4 S A I O -\

\ 4 4
0.5
- - Mox. €
0.2 4 ——- Avg. C
e Min, € ]
0.7 - X ) J
20 T
No. of -
Units 9 —
Foiied ——F - E—
0 g
1 2 3 4 5 ¢ 7 8 ? 0 10 0
Pressure (103 psig)
]
MFG,- CORNELL-DUBILIER CH2R7T KO. 30
TYPE - CAPACITOR NO. OF SAMFLES TESTED- 0
CESCRIPTION “ SWH 28-300
10.0 I
50 — -

20 —_—

11 L_ ___"_‘:h.__ } M— S

l Valee
i Relat ve

to Initial ’
Voiye

0.9

o.s‘--—-ﬁi_—_-t 3 JIT—— +——-ﬁ——t——i
0.2_1 B Avs. "T -

i Nin, C

Ol ———
~ ¢ 20 jf - e <~~T“ A-- s v+ s IL - _‘-*:——-:: -<_‘ S
0. O T e e TRl e et A T S T SRS S 4+ Y G
Uninn 10 e -———— —=3= S S el S———
Foiled s s S SN 3 b g S S S
e — S :
! 2 3 4 3 é bd 3 9 10 10 O

38 Prassure 1073 psig)
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CormelleDubitier 50 F Elzctioiytic

BwH 5150 150 v Tubulor, oxial lead
Copaciter 1.58 x 0.5"" diam
SOAK PEZIODR: 15.5 hours at 10,000 psig.

MECHAMICAL: Visua! inspection nftar completion of test showed deformation of the matol cosing ond displace-
ment of end secis on eighteen components.

ELECTRICAL: Ten components indicoted o change greote: than 10% and l2ss than 50%.

Five componenrys indicated s change greoter vhan 50% with subsequent recz.ery ot pressures
shown on failure graph on oppasite page.

FAILURES: Five components indicated a permonent change greuter than 50% a: the pressures shawn on the
failure graph or. sr~site page.

Lornell-Dunilier 25.0 F Elocerglytic
BWM 25100 300V Tuwlar, oxiel lead
Capacitor Ute purity feil

2.125 x 0,75 diam
SOAK PERIOD: None

MECHANICAL: Visyc! inspection cfter compliat.on of tast showea slight deformat’or of all metal cases. One
sea) appeored rupiurad us evidenced by e oil deposit in the extrraal tefion case.

ELECTRICAL

All umponents indicsted o change greater than 10% and 1135 than 50%.

. C . ,. ,d““ v

tj‘\ubu.\t‘.ﬂ

(]
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MEG.- CORRTLL-OUBILIEN CHART NO. 31 1

TYPME ~CAPACIVTO® NQ, OF SAMPLES TESTE[D - 20
DESCRIPTION - BWH 30 -80
100 A { ™~ , 'I
50 l __,l - + :
1.0 J! —]17—
1.1 4 H 1
! l
Value o !
Relat,ve A \Ll\ % _
13 Initial ' ] i !
Vaive i l \!l /{I/‘ i
1.0 % ] |
] |
\ | |
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1 2 2 4 S 6 7 ) 9 0 10 2
Pressure / 703ps.3)

-

CHART NG, 32 !
NO. OF SAMYTLES TEZTET 1Y

MEG,- CORNELL-DULAILIER
TYPE ~CAPACITOR
DESTRIPTION - MLW '0~i2

. ISR

10.0 - ] 3 T I
50 — ! — '
|
20 1 —t+—
1.1 y : A
{ /I ! A

te inito! |

e |/ //\L\ -
|

Value L
1.0 - 3‘4
!
|
‘ —
0.9 ______#.-_—#--' ~ / — E—
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O. .' L"" ~ R l 1
% . - 3 = =
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S —_— [ [ S, — B e O s
Units 10 pams IR GRS S SR p- o I T
Failed SIS S SR G S S o _ o L;;‘ ~erede p e
oS A YN i e _‘; =t : ¥ E —
- 1 2 2 : 5 6 7 3 E " w0 o

W i Wt TR T U g S 1 TSI A ORI et N i -
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Pressure 703 psie)




ComelleDubilier 50.1 »F Electrolytic
BWH 50-50 A0 Wy Tubular, exiai load
Capaocitor Aluminum foil

1.62 x 0.62°* diom
SOAK PERICD: 15.5 hours at 10,00C psig.

MECHANICAL: Visual inspection after compietion of 1est showed siight detormation of three metal cr-_es, end
seul dispiacemen: of five samples. ond insuigtion sxtrusion ut twa samples.

ELECTRICAL: Nine compunen's indicated less than 10% chenge.

Ten companentt indicated a change greater thar 10% and iess thon 30%,

FAILURES: One component indicoted o permanent change greater thcn 5C% ot the preysures shovn on the
failure graph on oppusite page.

i

o

oy 18
Corneli-Duhilier 10 .F -10 % Electrolyt. .

NLW 10-12 12v Tubuiar, oxial lead

Capacitor 1,58 x 0.5 diam

SGAY PERIOD: 16 hours at 3,030 psig.
MECHAN.TAL: No apparent damage.

ELECTRICAL: One component indicated a chonge graater “han 10% and less than 50%.
All other components had less than (0% chaige.
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MFG -CORNELL -
TYPE " CAPACITOR

QUBLIER

DESCRIPTION - NLW-$0-12

CHART NO. 33
NO, OF SAMPLES TESTED- 20

10.0 T
! !
o i |
2.0 A
LI
! {
Value i
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to !nitial
Volue é l l ! /
L 1 ‘ e 1 o
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‘ | ./ \"1/
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0 e
1 2 3
MFG.-CORRELL - DUMLIER ’ T T WaRT NO. 34

TYPE-CAPACITOR

DESCRIPTION - NLW DNE-85

NG, OF SAMP _ES TESTED - 29

)
0er T 1
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H 1 { 'i
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Corna!l-Dubilier

NL* 50.12

Capac’ior

SOAK FERIOC:
MECHANICAL:
ELECTRICAL:

Corneli+Dubilier
HLW 8550

Capocitor

SCAX PERIOD:
MECHANICAL:

ELECTRICAL:

50.0 uF "_{.’ ?2'76 Electrolytic

12 v Tubuler, axiel *90d
Aluminum foil
0.625 x 0.375'" diom
16 hours ot 3,600 psig.
No apporart damige
Ten companonts ‘ndicated less than 10% chonge

Ten components i~dicnted a change greotst thor 10% end lsss than 50%.

85.0 uF Electrolytic
S0 Wy Tubular, uxicl load
Alurainym foil
1.5 x 0.375" diam.
18 hours ot 2,002 ps:q.

Visua: ‘nspeciion falluwing compietion of tests showed siight deformation of the metal cases i
nins comgenanty. 3aven of the domognd cemponents remained functiona! throughcit the entin
tes:.

Eiaven omponents indicated ievs than (2% change.

Sever components indicated o thange grecter thor 10% ond less thar 50%.

Ywo compenents indicated o change ;.enter thay 50% with subsequent ;ecovery of prsssives
shown on foilure graph on op20os:te paga.
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MFG. - COMELL-DUSBILIER CHART NO, 38
YYPE - CAPACITOR KO, OF SAMPLES TESTEDR " 10
DFSCA:PTION KOG, . 0018 [* 9 4
WL ——
T ; I
5.0 S l oo i
| | 1
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MFG.- CORRELL-DUSIL EN CHART NO, 38
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; 1.0
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. 0
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5
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CornellaDubilier
CX06

Copacitor

SOAK PERIOD:
MECHANICAL:
ELECTR!CAL:

FAILURES:

CornellsDubilier
CX0%

Copacitor

SOAK PERIOD:
MECHAMIC AL
ELECTRICAL:
FAILUKRES:

0.0018 «F - 10% Ceramic
260 VOCW Pheno'ic cose
Sguare, radicl lead
0.3 x 0.03 x 0.1** th,
15.5 hours ot 18,000 psig.
Mo cpparen” domage.
Two components indicated less than 10% change.
One component inui-ated o change arente: than 10% und less thon 50%.

Six components indicated o permanent change greuater than 50% a* the pressures shown on the
failure g-cph on opposits page.

0.0022 uF + 10% Cei awi-
200 VOCW Phenolic cuse
Square. radial lecd
0.3 % 0,3 % 0.1 n.
15.5 hours ot 1,650 psig.
No apparent ¢ mage.
Threea compoaients indicoted lass than 10% change.

Saven components ingicaind o permanent change grea:ss thun 50% ct the pressures shown on the
failure graph on opposite pege.
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MPG, -COANELL DUBILIER CHART NO, 37 k
TYPE-:APACITOR NO, OF SAMPLEY TESTED -9
DESCRIFTION "MTYANICONRIM
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Cornell-Ditbilier
MTYKRIC 683Mm

Caparitor

SOAK PERIOQD:
MECHAMNICAL:

LECTRICAL:

C.068 .7 - 20% M~ialized paper, Him
250 VDOV Tubyloi, axial lnod

Glass erd seal
1,128 » 0.5"" diam
16 hours ar 10,000 psic.

Visuzl inspection tallesing completion of tests showed slight deformation of the metal cases of
oll companents. Ail damaged components remained functional throughout the antire test.

A!t components indicated less than 109 chonge.

Cornell-Dubilier
MTYTNIAIC4M

Copacitor

SOAK PERIOD:
MECHANICAL:

ELECTRICAL:

0,10 ufF ¢+ 20% Mealized poper, film
200 VDCW Tsbular, oxict leod
Glass end soal
0.27% x 0.3312"" diam
None

Visual inspection following completion of tests showed deformation of metal casas of all
componenrs. Seventeen of the Jemaged components remained functional throughout the
entire tesi. ’

Seventeen components indicated less than 10% change.

Twc componerts indicated n change greater thun 50% with subseguent recovery ot pressures
shown on failure graph on opposite page.
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Ef‘ | MFG. - CORNELL OUBILIER CHART NO. 39 |
TYPE-CAPACI TOR WNO. JF SAMPLES TESTED 18
!. DESCRIPTION - MTWKNICIOAN
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Caraeli-Dubilier
MTWKNICT124M

Capacitoer

SOAK PERIOD:
MECHANICAL:

ELECTRICAL:
FAILURES:

CornelieDubilicer
CPQO5SAIKBZ24 (3

Capacitor

SOAK PERIOD.
MECHAMICAL:

EV.ECTRICAL:

0.10 .F - 20% Metalized paper, film
200 VDCW Tvdular, axiol lved
Class and 323!

Mone

Visual inspeciien follawing completion of t9sts showes deformation of the metal cares of all
compunents. Eightesn of the Jamaged comparients vemgined functional throughcut vhy entire test.

Eighteen component, ir dicated less then 107 change.

QOne componen* indicatad s permarant chauge graoter thon 50% at the pressi.res showr on *he
foilure graph on oppusite page.

C.22 JF Pocer, oil
100 VDCW Tubular, axiel lend
Metal cose

1.125 x C.4°° d om
“fone

Visual inspection fellowing completion of tests showad deformiation of the metul coses of ol
compenents. All damaged components remained functionnl throughout the ontire test.

~1i components indicatsd less than 10% charge.
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MFG.-CORRLLL- DUBILIEN CHART MO a1 -"!
TYPE-~CAPLCITOR NQ, OF SAMFLES TESTED 20
DESCRPTIOW * Timi28F 92K
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Cornall=Luilier 0.82 .F
TYRI2BFEAX 3% VDCW
Copoacitor

SOAK PERIOD: Mons
MECHANICAL: No agvarent domage

ELECTRICAL: Ail comzonen?s inticated loss then 10% change.

Cornellabiiilier 390 oF + 5%
- CDISF391 500 vDCW
Capocitor

SOAY. PERIOD: 15.5 hours 2+ 10,000 puig.
METHANICAL: No apparwnt damage.

ELECTRICAL: All components indicated less than 10% chenge.

Solid toriclum

Tubulor, oxtal lead
0,438 x 0.175* diom.

G AT . e P4 5 e

Mica, dipped
Rectangular

Radial iecd

0.47 x 0.4 x 0,22°° th.
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MFG. - CORMELL-OUBILIER CHART NO. 43
o TYPE-CAFAL:TOR M. COF SAMFLES TESTEC (9
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CournelleDutiiliar 0.0 uF + 5%
CDIOF 103y 300 vDCw

Copacitor

SOAX PERICD: 16 hours at 10 0G0 psig.
RECHAMICAL: M2 snny ant ¢ amaga.

EL.ECTRICAL: All compone its indicated less thon 10% chonga.

CornelleDubiliar 0.22 uF
HC(C3224P 3 vDCwW
Copocity

SOAK PEFIOD: 14 hours at 8,000 psig.
MECHANIZAL: Mo opparent doamage.
ELECTRICAL: All components indicuted [ess than 1% chang:.

Mica, dippad
Ractangulor

Rodial lead

0.8 x 0.89 x 0.34° th,

Cnramic, tear drop
Phanclic coated

Wax impreg.
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ME5. - COMNING CHART NO. 4% 1
i TYPE-CAPAZITOR NC, OF SAMPLES TESTED-20
k OESCRIPTION-CYFMID
¢ -
0.0 T ] T T
' !
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MFG.*CORNING CHART 0. 46
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¢ — e - — —
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Corning 100 pF + 10% Giwssg, faii
CYME 1C 330 VI W Rectanguior, uxiol lead
Copucitor 0.406 x 6,203 x 0.78°° tb.
SOAK PERIOD: 16 ho.es ot 10,000 priy.
MECHANICAL: Ne wspuorent damage.
ELECTRICAL: Ninc een crusponents indicated less thon 10% change.

One companent ‘niicated a changa greater then 10% ond jes: than 5%

Corniny 680 pF + 5% Ginss, f.4
CYFM 15 300 VDCw Rectengular, axis! lead
Capacitor C.468 x 0,285 x 0,117 oh.

SCAK PERICD: 15.5 hours av 10,000 psig,

MECHARICAL: No apporent domage.

ELECTRICAL: Nineteen components indicated iess than 10% change. Omne compunent indicated
o chenge greoter thar 10% ond iess than 30%.

- N
1«‘3 'f‘
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MFG. - CORNING - - T CHANT NO. 47
TYPE - LAMKCITOR NOQ, OF SAMPLES TESTED - 2¢
DESCRIPTION - CYFm2Q
100 : r ™ Y Rtndend —
s : | N
5.0f - —_— +- -
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.14 l |
! I i
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| m“G.> CORN:NG - CrHAaRL NO. 48
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2.0 —
[ — —]
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Value '/‘\—’,’—‘ | \\V‘”
1.0 ( #&m_mﬂ;r— e s —
' - - I P
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|
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Cor ing 4700 pF 5%
Ct.5 6 20 300 YOO W
Core Lhves

Stk PERIDO: 16 hors .* 3.000 psia.

MECHANICAL: Ne appareat damaga,

ELECTRICAL: All comporents indizatod ‘ess thes 10% change.

Corning 6800 pF + 5%
TYFM 30 500V
Cuapacitor

SOAK PERIOD: 15.5 nours or 10,000 paig.
MECHANICAL: No opporent damaga.
ELECTRICAL: All comgor.ants irdicated iass than 10X change.

-

Gloss, fei!
Ructonaui.w, suivl leud
0.468 x C. 785 » 6, 11°% oh,

Glass, foil
Rectangulor, axial lead
0.76 x 0.78 » 0.18* th.
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WFG.- coNmIne - T T AR N, 49 1
NG TYPE - CAMaCTOR N, OF SAMPLES TESTED -2
& ' TESCPIPTICN-T108
3 1.0 - :
B ol R 1
5.0 — } - )
« | : +
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Corniny,
TY 06

Capacitor

SCAK PERICD:
MECHANICAL:
ELECTRICAL:

Corning
TYO0?7

Copacitor

SLAK PERIOD:
MECHANICAL:
ELECTRICAL:

300 p7 £ 29,
30C ¥YDCW

1¢ hours et 2,000 palg.
Nz opparert demage.
Al corponents indicoted lass than 19% chonge.

850 pf £ 5%
300 YDCW

16 hsurs at 3,000 4 sig.
Mo apparent doaage.

All componants indicwted less than 10% change.

Gioss, foil
Rectonguini, rodial laad
Moided case
Gax0.2x0,i15 1h,

Glass, foit

Rectongulor, redicl lead
moidad cose

0.3 x 0.3 x 0,31 ¢,

[ L




1
5 lFG, - fokn NG ’ CHARY 40, 1)
¥ CYPE - CAFACITOR NO, OF S4MPLES TESTED - 20
[ DESCRIPTION - YYDS .
4 e - prw—
20 T ; 1 T
¥ ; !
50 —}- i } | -
i H X
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i Veh e |
Raelctive : |
to ‘nitial !
Valse i
10 - - ]
I ’.“(—'
i
0.9 T
0.5 — j %
—— Max. € \
0.2 ——— Avg. C
~——— Min. C )
p.i] ) -
No. of - -
Units 1% : — gy
Failed p— e i
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[ wrg.-poTTER CHAR™ NO, 52
| TYDE -CABACITON _ NO, OF SAMP _ES TLSTED {9
BESCRIPTION - 2002-8214 . —_
10.0f ] [ Y i
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20
R ==
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¢ 20 poa mu. > —
O —— S - + b———— Ju—
g Nis. of — et Y S sttt s Shiets s s SHMS St
k Units 16 —— S S g e e Sl QU S ——— Simi—
k. Failed -— - 4 - . - P s St ____:
] — Jooe GRE———; — I
0 1 2 3 $ 5 6 ? 8 o 10 10 ¢
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Loming 200 pF 1% Glusgs, fo !
TYG8 ) 30¢ VvOCW Recrengulor, /3diol lead
Capnciror Moldad case

0.3 x 5.3 x 6,1715' th,
SOAK PERIOD: 15.5 houws o* 10,000 psig.
MECHANICAL:s No rnpparent damege.
ELESTRICAL: All components indicatad less thn 1070 changs.

SaiE

Poiter 620 pF 1t 5% Ceranic, dice
2002-621J 200 YDCW Tubular, axial lead
Capacitor 0.25 x 3.1°* diom.

S0AK PERIGE: MNone
MECHANICAL: No opparent dumens,
EILECTRICAL: Twelv: components indicoizd !ess then 10% chanje,
Six components Indicated o changs greater than 10% and leas thou S0%.

FAILURES: One component indicated o permaiient chonga grauter than 50% of the pressures shown ov the
fatlurs graph on opposite page.
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B FG, " TEX AT IMSTHUMENTY - Cr*ARY NO, 53-—T
TYPE -CAPACITOR NO, OF LAMPLES TESTED -4
CESCRIFTION - 3CM 1398703542
——— v
0o T | T [ ey
i : ]
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MFG."TEXAS INSTRUMENTS CHART NCO,54
TYPE -CAPACITOR ~ NO. OF SAMP,_ES TESTED- %
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Taxas Instrumaents 1.5 w#¥ Slectratyic

SCM 1558P03SA

Copacitor

SOAK PERIOE:

25 VvDCW Tantclum  solid
Tabuie, axial lead

0.438 x (L,175° dicm,
14 iours at 3,000 paig.

MECHANICAL: VYisual ingpsction ofter comslation of test showed vt s als brokan on three comparints,
ELECTRICAL: Ons component indicuted | :is than 13% chanye,
FAILURES: Four componen?ts indicete . a permonant change greatar than 50% at the prssuras shown on

the feilure gropa an oppos te oage.

e A Y SNBSS

Texas Instiuments 8.2 uF Elactrolytic
SCM 825BP(20A2 200 YDCW Tantolum, solid
Capocito! Tubuier, sxial lead

SOAK PERIOD:
MECHAHICAL:

ELECTRICAL:
FAILURES:

C.438 x C, 175 diom.

16 hou>s ot 3,000 psig.

Visual inspucrion after completion of ies: showed deformation of the metel casing on three
components and displacement of '\ws end seafs.

Two compenents indicated loss vhan 10% change.

Throe componentis indicatad ¢ permanant charge greater than 50% .. the pressures sho'sn an
the failure graph on opposie page.
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| wFG.- TRxar tusTROENTR

TYPE - APXCTOR :
UESCRIPATICN - $CM228BP0I0A2

—— e

CrAAT NO, 8E
NO. OF CAMPLE, TESTED

i

Presgsure (107 psig)
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MFEG,- TEXAS INSTRUNELTS CHART NO, 56
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Tuaas Instruments 22.0 uF
SCi226BPGCICA 15 VOCW

Caracitor

fOAK PERIOD: 6 hours ot 3,000 psig.
MECHANICAL: No cpuarent dumage.
ELZCTRICAL: Al components indicoted less thun 0% chunge.

Texas Instruments 47 J uF
ICMATOBPOGEAZ S VDWW
\.apacitor

SOAK PERIOD: & hours ot 3,000 nsig
MECHANICAL: No opparert don age-
ELECTRICALt Al Components udicated 'ess thor V0% chanye.

Electroly:ic
Tontatun, “olld
Tebulor, ex's iead
0,438 « 5.175% diam,

R N AP e X " ¢~ | P

Electralytic
Tantalum, seolid
Tubulor, oxiel 'ead
0.43¢ x 0,175 digm.




) | MF3.-GENENAL INSTRUMENTS ‘ CHART NO, 57
. “YPE-RF LOIL WG UF SAMPLES TESTED - 19
- DUSCHIPTION - M¥ 750988
' :s:.olr =Y T
] 5.0 |
i 2.0 i — -+
i :
i 1.1 ! ! 4
by Valve l
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F \ Pressure (10 ‘zps:g)
MFG.-GENERAL INSTRUMENTS ) CHART MO. 58 |
TYPE-COIL NO. OF SAMPLES TERTED I8 i

DESCRIPTION-S¥-2-2492i9
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General Instcumen?s L2 uH Moided

FW Sicklas Division ar 7.9 M¢ Cylideincal, axial lond
MS 750088 0.45 x 0.13°' diam,
RF coii

SOAK PERIOD: None

NOTE: Dus to the low inductance value of the componant relaotiva to i inherent inductance of the tost system
maasurements within the chamber where connidesed invalid,

The 38t was fubjscted to the entire presiure test program, how zver, enly the recdings taken bafars ond
abier test wore graphed. These recdings apptar in the firg? ond last positions on the opposite sraph.

ME _HANICAL: Mo appurent damage.
ELECTRICAL: All components indicatad loss thas 10% chenge oft.r complation of test.

Ganoral Instruments 12 uH Toroaial, moldel
H4-6-249219 wr 1340 ke Pill bax, radial iecd
Coil 6.76 x 0.7 x 0.15"

SOAK PERIQD: None
MECHANICAL: o appsient demage,

ELECTRICAL: E.ghteer components indicated teus thon 10% changs. Ons componont indicated ¢ changs greater
than 10% ond !v s+ thon 0%,

67
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MC5 - UICROTRAN - C2aRT 80,89
TYPE - TQ1, , AUDIO CHOXE NQ, COF SAmPLFES TESYELD 6
DESCRIPTION - P2 SA-M _{
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Micratran O H

Epoxy molded
M 39-M - 2 1A de Ractangu.cr, porailel boase lacd
Avdio choke voil 18060 DCR 0.465 x G.41 x 0.3"

SCAK PERIDD: None
MECHANICAL: No opparent damage.
ELECTRICAL: Al compenents indicated less then 10% change.

Micrstron 8 H Epoxy potted

UM 28-M ALSmA de 0.5 x 9.382 x 0.437"
Choke coil

SO4Y PERIOD: Mone

MECHANICAL: Visual inspection ufter completion of tist showed a frantured cose ua one somple.
ELECTRICAL: Oa» componant indicated o change greater than 10% and lass thar. 50% changs.
FAILURES: Four comuonants indicuted a permonent chorge greater than 50%.
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MEG.- o W. BILLER — CHART .0, &)
TYPE-NP CKOXL NC., OF SAMPLES TE-IED-IB
DESCRIPTION - R1£5¢-D0
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l 4. W, Miller 0.15 uH £ W% Mnrided case
©230.00 at 25 Mc ' Tubuior, axtal fead
R, F. choke 0.25 x 0.10"* diam. R
SOAK FERIUOD: None -

MECHARICAL: No opparent demage.
ELECTRICAL: All components. indicated less thon 10% ¢!t onge.

oWl

AR b v i

SCAR PERIOD: Nono

WL Milier L0 uH £19% Moided, shisldsd

» 9240.708 at 25 Mc Tubular, axial lead
? R. F. choka 0,375 . 0.15" diom.
I gA a e

MECHANICAL: No opparent domage. :
ELECTRICAL: Sixteen componont: indicated less than 10% change.

One cormpenert indicared o chonge groater than 10% ond leas than 50%,
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MEG -2 W MILLEN
TYYPE-R F CHOKT COIL
DESCRIPTICN-9230-88

CHARY 40, 43
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MFG.-J.W. MILLER
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W, Milier 160 M + 10% Mulded

$230.68 ot 2.5 Mc Tubulsr, oxial lea!
R. F. choks .25 < 0,10° diam.
SCAK PERIOU: 18 hours ot 8,000 psig.

MECHANICAL: Xo onsarent danage.

ELECTRICAL: Al coripanent. irdicated iess than i85 chonge.

J. W, Miller 270 pH 5% Molded
9220.00 at 0.7¢ ke Tubulor, axial lead
R. 7. choke C.44 x 0.19° diom.

SOAK PERICT: 16 hours ov 8,000 psig.
MECHANICAL: No apparent damage.

FTAILURE: The .nductance varied more thun 50% or onc component at the pressures shown on groph on
opposite page.
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MFG, -4 M. MILLER CHART NO. 45
TYRE - A& SrHORE NO, OF SAMPLEY, TESTED 'S
DESCRIPTION 922G ¢

!
8
i 10.0 ] -
by 5.0 "
g 2.0} ;
¥ 1 l
i Value !
k. Reletive
to Initial
Volue
1.0 . ~
| : -
e If e —— =—
i' 0.9]_
0.5 r—~
T b |
0.2 Avg. L i
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01! T : i
® ~ :
) Ne. Of gy —_ :
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Faileo — - & 1 —
0 h— ——— = B
] 2 3 4 5 [ 7 8 ? ¢ 10 0
Pressure (10355:'9)
MEG.~J.W. MILLER CHART N™. 856
TYRE ~R¥ CHOR NO. OF SAMPLES TESTELD “IT
DESCRIPTION - 9240 788
V).OF ] N
5.0 -

D S

PEED BRI

2.0

1 7%..&:____ L—*_bﬂrﬁum%w

1 ‘

Yolue
Keiative
to Initiel i
Yolue }
i.0 {\ —— e e s
o~ N,_“-
| —~

ol AN

: 0.5 p- 4 ‘ _— — -
i { Max. L |
% 0.2 A vy L b e ' -
: Mo, L v l
§, g1 v e ' ¥ I N
'.’ .
| 20 | —= - - SRR S
; No. of e SO0 A S Sl prosis Quiiuuiiubis GRaSa. bt
¢ [ S S . v e g e cmann o
Units 10 pmm - _ - s pm—— : i R S—
FO".d B ORISR St - ._‘.,,_‘; o “Hw.‘:,:(r:_-....u.—. b T
e : » > PRI G
0 1 2 3 S 5 6 7 ] 9 0 10 0
§ 74 Prevsure 1103 psig)




J. W Miller 10,000 uH + 5% Molded
9220.76 at 0.25 Mc Tubular, axiel lead

R. F. choke 0.74 x 0.2a°* Giom.
SOAK PERIOD: 18 hourn at 8,000 paig

MECHANICAL: Ne spporent dumage.
ELECTRICAL: A’ components indicated less than 109 ¢l ange.

J. W. Miltar K uH t 0% Moided, shislded
7240-756 at 250 k¢ Tubular, axiul leod
R. . choke 0.36 « 0,12" diam.

SOAK PUR.OD: None
MICHAYICAL:  No apporent damage.,
ELECTRICAL: Nine components indicated leas than (0% change.
E'ght componants indicoted o changs gracter thun 15% ond less than 50%.
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MFG.-J. W.MILLER CHART WO, &7
TYPE-R” COIL NQ, UF $aiP_ES TESTED !9
DESCR!ZTION-B80A 102 40!
10.0
5.0p— —
2.5 —
1.1 j
Value
Relative
to Initiol :
Value i I
1.0 -'\-__ 4 . It
: "é: — =
¢
i
i
2.9 o
i
6.5, i - %
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9.2 b -~ — Avg. L B
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0.1 - I I
2 T —
Mo. of ~— D R
Units ' — -
Foiled 0 = - - ——
Q - : \
1 2 3 4 5 6 ? g 9 19 10 O‘l
Pressure (’O3P?i9) l
MFG.-J.W. MILLEN C:O-A—RT NO, 68
TYPE-RF COIL MO, OF SAMPCEL TELTEN-20
CESCRIPYION -4832- €
0690 I v —
s-o = —— e camvenr - -...-.-.—-!
? e %
i _— -
velue A ! |
Relative ! i
tv lminial i
Vol "\ H
olue , G / ’/ X ‘
* A *
1 \ |
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a1l - e \ 1 L A
w - - - ) N 9
Ko. of b b e
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"ailed i T i R N
IR ERey
o ——
. ! 2 3 4 L]
Pressure <103 pyig!




J. W, ~iller 0.77 10 .25 uH Encup, adjustable

504 103 EBI ot 25 ke Cylindrical, radial studs
R. F. coil L x 0,875 diem.
SOAK PERIOD: None

MECHAHICAL: No apparent damage.

ELECTRICAL: Al comporents indicated lesz than 10% chonga.

J. W Mitler W an Eacapsuloivd

532.€ al 2.5 Mc¢ Yoo, axial igad

R. F. reil 2,125 x 0,375°" ¢lam.

SCAXK PERIOD: 16 hours at 8,000 poig. ;

MECHANICAL: Vigua! inspaction ofter completion of test showed @ smoll frecture in the molded case of erar sompio,
ELECTRICAL: All comoonents indicated lesa than 10% change.
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Genn:al Instruments Pl. . 600V
N 643 'dc avp 400
Jeds, ractifier

SQAK PERIOD: 1€ hous ot 8,000 psig.
MECHANICAL. No apparent scmaga.
FLECTRICAL: Al zomoonents .ndictated lers the 10N chonye.

$:licane, oloss
Tubelar, sx:ul tead
2.30 x0,.95 diom.
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| %FG. GUNERAL (RETRUWENT CwaRT Ny 70 ‘l
i TePE - 3100€ NO. O+ SénF ES "FSTED -8
: TESTRIPTION Sk i048
! - — —
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‘ ? | 1 1 T T T T
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Geverai lnstrursents Pi's =8V de

N J4nbi2

Sode

SOAX PERIOCT:
MECHANITAL:
ELECTRIC) .

Shicene

lae — 10 ma Glass case

0.36 x 0.15"" diave.

14 maurs ot 6000 rig.
No spporent domugpa.

Twe compor ants inditatud toss then 1UN change and seventesn indiceted
seeater then (0% and iess thon 0% change.

b e\ Wb f s 1
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MEL - GEWERAL INSTAUMENT ’ UKART WO, 71
TY®E- Q100E WO, (¥ JAMPLES TESTED 23
DLSCRIPYION 11847
- ——
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Generol Ir _.ments Fiv=600V

IN $47

Diods, rentifier

S0AK PERIOD:

MECHANICAL:
ELECTRICAL:

'dc nvge = 250 mA

18 hours at 10,900 psig.

Mo apporent damage.

All components ind.cated lass than 10% changs.

Sitizone
DO zase
(.90 x 0.40" diom
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MFG.-QEWERAL u.“.m"m - CHARTY NO, i
TYPE - 01002 MO, OF SAMEL_"S TETTED - 20
DESCRAIPY:ON - 101226 A
10.0 ( '
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Yolve
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i?e fmspsmd
Volve *.0 Sy #E_&'ﬂ
i
|
0.5 — U
l__ i
9.2 ’{ —~— Mar. Vg
- Avg. YE
——— Min. Vg [
0.1 —1 | — : -
20 7 -
No. of T T
Units 10 . St ¢
Foiled - S—— %
L]] —- - ol .,..‘j
0 T
! 2 3 ¥l 5 s 7 8 2 ) 10 0
?
i rressure | ’0_'_&3 1
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Genaral Inntrumenrts FiVY = 50.400 v

IN 1206A

Diode, ractifiar

SOAK PERIN!:
MECHANICAL:
ELECTRICAL:

l4e avg. * 6 Amp

Noce

No appareni damage.

All cemponentz “ndicared less thon 10% chango.

Silicune

20 case

Stud mount

0.40 x 0, 42" Giam
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MFG,  GEMERA, 1NSTRUUENY
TIPE-0:100C, RECTIFIER
DEICRIPTIDN-GINOJ

CHARTY NO. 73
wO. OF LAMPLES TESTED - 20

DESCRIBTION

(SAME 28 AQCVE!

NO, OF SAMPLES TESTED
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5.0 h_.,.‘ — . ‘r
2.6 — o
Yolve !
Relorive !
10 Initraf i ‘
Yolve 10 \ _ﬂ% . 4
» e \
= = L P S
b1 = %-.v_:::::‘l%w
\
0.5 b . |
8.2 -1 e Mean, Vg — T
- Avg. VE
—-— Mia. Vg
0.0 — 1 N 1 l b e
2 +
Ne. of o = —
Units 10 ‘ »-ﬂ pites
Foiled = .
S 8
Y ; 7 ] 4 5 [ 7 3 9 G 180
Lressure ( 10 3pm‘1)
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Goneral instruments PIV = 660 v
G 100 ) (F avg. = 1.0 Anp

Ciede, reciifier

SIAK PERIOD: 16 hours at 10,900 psig.
MECHANICAL:T  No opporent domage,
ELECTRICAL: Al! componenis indicated o chonge greater than 10% and isss than 50%.

Silicone

Lead mount

Glass encap

0.36 x 0.15' diam

5 iy 4, i i AR M,

Wibagoe s e e 8
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X

—

to ‘mitiai i

MFG,~MOTOROL2
TYRE-DIODE, NECTIFIER
DESCRIPTION * INJIDI
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e ,-&’dj

Motorcla Herm saaled stect cane
™ 319 Tubulor, aviel lead
Diode, rectifier .32 0.2/ diem
4
SOAK PERIOD: 16 hours o+ 1,000 psig. i
WECHANICAL: Ng apparent demage. !
ELECTRICAL: All comnonerts indizcated loss vhan 10% chonge.
|
§

[ 2 4
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Matorele

IR 4698
Disde, ractifler

SGAK PERIOD:

MELHANICAL:
ELSCTKICAL:

PIV =400V

Monw

No apporert demioge.

All companvnts indicoted fess than 10% chans.,

Plastic encop
Possivated
Tebulor, oxiel lead
038 x 0. 1" diem

91

A L Y i

T 21 P Y A BT

. R . e




: MFG.-WOTOROLE ) CHART WD, 76
g ¢ TYKE - gioct NO. UF SAMPLIS TESTED - 20
E f DESCRISTiOM 118802
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M. 4 B
Reieioia VootV sHaim nealed matsl cose

1N 30438 lzy = 28 mA Tuirslee, axiel iead 4
Diode, zener 0.3 : £.22° diem i

5
SOAK PERISD: None . ,
MECHANMICAL. K. apparon? damage. ;
ELECTRICAL: Al components indizated lese then 10% chonge. d
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MFG. - #OTUAGLA CHART NO, 77

TYBE -DIODE, JENER NO. OF SAMPLES TESTED ~ 10
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L e )

3 :

Motarola 3ee Note #1 Glass, molded 3 :
Type 400, Soe noe Tubuie:, exial lesd * 3
Diodes, zeners 0.24 + 0,98" diam i §
3

L

SOAK PERIOD: 16 hours a 10,00 oyig, :
MECHANICAL: Nc apporent dmsage.

MOTE #1: Twenty componsi.ts, two sach of ten various voivos were submiv.ed. Since ail components
wire of the sume type the set of twonty was msied ond the rucults of the sot graphed. The
po-t numbars, descripticn ond compuaents failcd are listed Delow.

: ]
Bt Neo. HY ide avq. Neo. faiied Part No. P.v 4z ave. No. failad . |
N T4 3.3V 20 mA 0 IN 23524 1,0V 1L.SmA 0
IN T49A 4.3YvY 0 mA 0 IN 9668 6.6V 7.8 mA b 3
IN 74 A Sty 20 mA 0 N 9698 zZUY S6mA 0 g
iN785A 7.5V 20 ma 9 IN 9758 *OoV A2 mA 0
IN759A 120V A mA 0 N 9898 .oV L4 mA 2
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TYFE-SILICONR DIOUE NOUF SAMPLES TESTE, - 28
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Ohmite

Diode

SOAK PEFION: Nene
MECHANICAL: No appareni domage,

ELECTPICAL:  Ali companents mdicated 'ess than 10% chenge.

Silicon
Tubulor, axiel lped
0,26 = 0.08°° iesm
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Dhnilte Silicone, pressurized mite .
Red dot Tubulsr, aniel taad
Diude 0.26 x 0.)8" dism
SOAK FERIOD: DNane

MECHANICAL: Mo apparer? demiage.

ELECTRICAL: Elsven compone s indicated lass than 10% changs.
Seven cemponen s indicotst o change greater than 10% ond ioss ther 50%, ¢
COne componert indicated 2 chonge grester than 50% with subseacent recevary =21 pressuvres '
shown on follurs ¢ aph sn oppasire pegs.
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L on ) \ SHATT NO, 80
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DESCRIPTION (SAME AS LBEOVE)

NO, OF SAMPLES TESYED
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R P e s e en "
- R e N T i R B a8 e

Okmite

Diode -

SOAK PERIOD:
MECHANICAL.:
ELECTRICAL:

FAILURES:

S e R i e s W o B iy ok 33..,‘.;&'&39*?"»,‘;“ S

- e AR A o o
-

Germenium, gloss encap
Tubular, extial lead
0.26 x 0.08°° diem

None
No apparent damage.

Fourtesn companents indlcated less then 10% chonge.
Four components Indicated o change greater then 10% and less then 30%.

Two components indiceted ¢ permonent change greater thon 50% et the pressures
shown on the follure groph on opposite page.
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Sylrenis PIV &« 0OV Siileon %

IN 2069 lde avg. TR mA dpony, encep

Diode, rectifier Builer type ’

SOAK PER'OD: Nene {

MECHANICAL: No eppcrent domage. 3

ELECTRICAL: All comienwvats indicoied loss than 50% oad gracter then (6% chonge. §
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I HEGL, - §ELVANIA
TYRE  DiGRT

CHART NGO, B
NC. OF SAMPLES TESTED -7
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Sylvenia V=10V @10mA
DE 28 lksﬁ.lﬁAﬁ-m VR
Diode, “‘whiskerlesz*’

SDAK PERIOD: Miune
MECHANICAL: No apperent domoge.

ELECTRICAL:  Tvo components indicated lass vhan 19% change.

grecter then 10% and less thon 50% change.

Planar ditfysed

Passiveted

Gloss, maral seel

Fiftaen compsents indizered
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ME 5. - TEXAS INSTHUMENT ' R FHNT NG, 83
Tvri-vi0DE NO.CF SAMPLES TERTED-20
CCLSTRIPTISN <1128 .
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Texas instrument PIV=30V
w251 lde avg. ~ 75 mA

Diode, camputer

SOAK PERIOD: 16 mours ot 10,000 psig.
MECHANICAL, Nec sogzarent domage.
ELECTRICAL: All components indicated iess then 10% chenge.

Silicens, gloss
Dafused, mese
Tubulor, axiel lead
§,42 x 0.083" diom
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| DESCRIPTION: 1848

i MEG, - TEXAS INSTRUMENY
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B

et e b i T

Taxas Instrumant
1N 845
Diods, genreal

SOAK PERIOD:
MECHANICAL:
ELECTRICAL:

Piva=225V

Yde avg. ™ 400 mA

16 howres at 12,000 psaig.
Ne sppereat demage.

All componerts indicared lass thon 0% change.

Silicone, gloss
Tubular, axial lzad
23x0.02° diom
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Texos Inscruments
IN75)
Diode

(V] & o wa
'zs.hi v

Silicon, giass en:ep
P = 400 =W ¢ 25°C

Tubuler, oxial lend
0.3 x 0.02" diam

SOAK PERIOD: Hone

| MECHANICAL: Mo apporent damage.
i ELECTRICAL:

Al componenss indicoted less thar 1% chonge,

Alien-Bradiey 100 1) + 5% Composition
8B 1015 3.54 ¥ mex Tubulor, axioi lead
Rusistor c.125 w 0,148 x 0.042"° diem

SCAK PERIOD: 15.5 hours ot 10,000 paiq.
MECHANICAL. No apperent domage.
ELECTRICAL: All componenuts indiecte? lass iton 10% chenge.
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| Allan-Bradiey 10 KQ £ 5% Corapazi‘ion :
3 BB 1035 35.36 ¢ mox Tu'suiia, antol lead :
Res'stor 0125w 8145 x 0,062 diar,
S0AK PERIOD:  15.5 howrs ot 10,005 paig, :
MECHANICAL: Mo apparent damage. ’
ELECTRICAL: Al! esmponents indizated o chonge grecte: than 10% and less th- o 50% f‘
11
f
i
I
AlimneBrodley 1.0 MQ £ 5% Crmposition
8R 1055 150,00 V max ' Tubvlar, exiol Jaed i
Resivtor 0.145 x 0.067°" diown. :
SOAK PIRIOD: 15,5 heurs o0 1,000 paig.
MECHANICAL: No apperest derage.
ELECTRICAL:  All componenie indicated o chaage grecte:r than 10% vith suaseguent recavery 1o loss thun 0% E

chenge o» return to 9 paig.
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AlleneBrodlay 10 (1 5% Compositien
CB 10uS .58 V max Tubvlor, axial lead

Resiastor 0.25 w .25 x 0.09°* diam,
SCAK FERICD: MNone

MECHARICAL: No appacent demoga.
ELECTRICAL: One component indicaved @ change greater thor. 10% ane lezu than 30%.

Eightean components indicoted iexs thon 10% chonge.

FAILURES: One -omponent ind!zated 2 thangs greater than 50% with srbsequent recovery at pressures
shown on failure groph on orposite page.

Alleres adiey 10K 1% Composition
CB 1035 . 50.9 ¥V max Tubulor, cxie! leod
Resister ' G.25 V mox 0,25 x 0.09°° diam.

SOAK PERIOD: None
MECHANITAL: No apparent damage.

ELECTRICAL: All components indicuted o change grecter thar 10% with subsequent racovery to iaas thon 10%
chunge on return to 0 puig. :
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MFG. - ALLEN SRADLEY ' CHART ND. 91 ]

i TYPE -agsizTon N, OF SAMF_ES TESTED - 29

§ DESCRIPTION-CL 1088
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: [ MFG.-ALLEN BRADLEY T o CHART NO. 92
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Allen-Bradley
T8 3630
Resister

SCAX PERIOD:
MECHANICAL:

ELECTRICAL:

Allen<Bracley
EB 1005
Resistor

SCAK PERIOD:
MECHANICAL:
ELECTRICAL:

1.0 M5} £ 5% Composuitian
250-0 V max Tubu!ler, exiol inad
€.375 x 0.14* diom,

Mone

No opparent damage.
All components indicited o charige groater thi~ 1U% with subseavant recavery to less thon 10%
chonge on retuen to O psig.

16 §) £ 5% Composition
2.23 V max Tubulcr, axial ‘ead
0.5w 0.375 x 0.14° diom.

16 hours ot 7,000 peig.

No oppa-e-! damage.

Six components indiceted 0 change greater than 0% with subssquent razevery to less than 10%
choange on retuin to 0 psig.

Thirteen components indicated fess than 10% change.
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Allen<Bradlay
EB 1035
Resistor

SOaK BERIOD:
MECHANICAL.:
ELECTRICAL:

Allen<Brodley
EB 1055
Resister

SOAK PERIQD:
MECHANICAL:
Ei CTRICAL:

10 K(2 = % Composition
70.71 V mox Tubules, axiel leed
0.5 W 0.373 x 0.14"" dlam.

S 1 U s WS i T

16 heurs 21 7,000 psig,

No opy went damage.
All components indicated u charge grocter than 10% with subsequent recovery to less then 10% o
chaonge on retura to 0 psig.

0 M) T 5% Lompowition
350.0 Y max Tubulor, axial Ised
0.375 x 0.14" diom,

15.5 hours at 10,000 puig.
No appareit damogze.

All con:ponents indlccrad o change greater than 13% with rubsequent recovery tn legs than 10%
chavge on veturn to 0 sig.
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Allen<Bradlay
CS 1004
Reusistor

SCAK PERIVD:
MECHANICAL:
ELECTRICAL:

‘AllaneBradiey
Cs 1034
Resistor

S0AK PERIGD:
MECHANICAL:
ELECTRICAL:

105 ~ 2% Composition, herm sealud
1.58 V mox Tubulor, oxiel leed
0.25 w 0.375 x 0.14° diow

15 bayrs it 8,000 prig.

Mo wpparent deags.

Three compenents indicated o chonye grecte: than 10% with subsequent racovery to less than 10%
charnge or cetyrn to 0 psig.

WKL L% Composition, herm seoled
$0.0 V max Tubclor, vxlal laed

0.25 v v .33 x 0,14° dlam
14 haurs gt 7,000 ps. y, ‘
Ne apporent semege.

Al! compexents indizeted o changs gracter than 0% with subsequint recevery 1o isss thon 10%
change on retuen to O psaig,
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Aller«Biadlay
€3 104
Resintn;

SOAK PERIOD:
YECHANRICAL:
ELECTRICAL:

AlloreBradiey
#5 1004
Resiator

SQAK PERIOD:
MECHANICAL:
ELECTRICAL:

oM +2% ' Coampaeition, herm nected
2500 Y mex Tubylor, oxial iead
0.375 x 0,14 diem.
16 houts at 7,000 psig.

No apporent domags.

All components !ndicated ¢ thenge greoter than 10% with subsaguei.r re tovery te lass then 10%
chongs an return %o O paig.

100 1+ 2% Composition, harr sneled
2.23 V max Yobular, axiel leed
0.5w 0.96 x 0,255° diem.

16 hours ot 8,000 psig.
No opparent demaye.

All companents indicated a change grecier thar. 10% with subsaquen' rezovery 1o less then 10%
change on rature to ( psig,.

.




MFG.- ALLEN DRRSLES CHART NO. 99 |

TYPZ - RERIGTON NO. OF SAMPLES YESYED - 29
CYSTRIPTION-E8- .68 ¢
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Allea-Brodivy 12 K £ 2% Compasxition, harm sealed
ES 1034 VY nes Tuoular, ariai iecd
Resistor C.5w 0.56 x 0.2.5"° dieen.
SUAK PERIOD: 6 hours ot 6,200 psig.

MECHANICAL: Ni: apporsn: dumege.

ELECTRICAL: Al componsn?a indicat=i ¢ change greatar than *0% with subsequ >4t rocovary t5 less thon 16%
chuags on return to 0 paig.

AllensBiadiey Lok +2% Compasitim, horm sealled
ES 1U54 350.0 V max . Tubv!/or, uxiol jeed
Resister 0.5% « 0.225 diem.

SOAK PERIOD: 16 hours ot 8,000 psig.
MECHANICAL: No apparant domyge.

ELECTRICAL: All components indicoted a chonge greater thin 10% with subsequent recevery to less then 10%
change on retura to U puig.
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Allen<Bradlay
CAMN 18200 FY
Resistzr

SOAK PERIUD:
MECHANICAL:
ELECTRICAL:
FAILURES:

Allen<B radley
CAMH 980082 oY
Kasister

SOAX PERIOD:
MECHANITAL:

ELECTRICAL:
FAILURES:

P KQ 1% Ms:ad §iln, herm secled
15.8) V mox Tedule-, exial l1aed
0.2 w (.54 x 1,225" diem,

None

No oppasnt? demaeqe.

Eightesn <omponents indicoied lsss than 1K changa.

Two zomponents indicoted a permenent change greaser than 30% ot the pressvres _hown on *the
falivra groph on cpposite page.

968 K ¢ 1% Metal film, horm sealed

300.0 V mux Tubulier, axis! leed
iw 0.3 x 0.225"" diem

None

Visusl inspsction ofter completion of test shov:ed o cr:zli in the caranic cose of wna component .
This compenent functioned normelly througheut the ast,

Cighteon comzsnants indicoted lass then 10% cheige.

Two companonts indicated a pormanent chenge grarrer than 3% e thy presnvivs nhawn on the
fuilues graph on sppesiie pege.
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Ailev-Srodlay 1K() + % Matg’ film, her=n seoled
€AH 10000 FY 22,36 V mux Tulular, calal fosd
Resister ~ 05w 0.83 x 0,312 diem.

SOAX PERIOD: Mone

MECHANICAL: VYisual i .xpaction foilowing com;-!etion of tests ¢ owed crachad sramic coses of ton components.
Five of the damagnd comporents ‘«moinad functione! throughout tue antire Test.

ELECTRICAL: Faurieen componants indicoted Icss thon 10% chorae,

o

EAILURES: Five componants indicoted o permanent riionge graater than 5% at the pressures shown on the
tailure greph on cpgutite pags.

T A b7 e et -
\ i LT -, e -

55

AlleneBredlay W X{ > 1% Metel §ilin, horm suoled
CAM 100000 FY 7.7V ¥ max Tubvier, aniei lesd
A5 v L33 x 0,317 diem,

$3AK PERIOD: Nere

MECHANICAL: Visvai inspectien ferlowing complotion of tas's showed crached coramic carss o! tun compenenty.
Thiee of he demaged compononts remained furctional throughaut tho wniire test,

QLACTRIC/L:  Seventeu. vempenents indicered less then 10% chenge.

FALURES: Thees comparents indicotad @ parmgnent chenge greater tha 30 ot the pressvres shown on vhe
failyre grapls ‘a epputite pape.
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AllrneBradtey
CAHI000D\ BY
Rasister

SCAK P2ER'OD:
MECH2HICALY
ELECTRICAL,

Carning

cT.20

Rerister

FOAKE FERIOW
¥ECHANICAL

102 + 1%
300 V max
v

None
No epporant dnmage.

All comporents indicated izss than 10 honge.

209 0 & 470 X}

Nece
Al' componenty tadizated icas then 10% chvas go.

Astal flim, 1 "2 sesled
Tubuler, uniai lewl
"b‘: x c.s'r' ““'.

Experimentel

N
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CHARY NO. 107

TYPEZ - REJITTOR WU, OF TAMPLES TESTED: 2D
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70.0 1 3 T i""" l— v rewvy
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Bt VY R T

Cerning $.9 Note Siiiconseruny coqt :
LE)] Tubule., <ziel load l
Resister ‘
NOTE: Nina difforent volues of the NA-65 type resistor were submittos for tesi. Since all compenents were of tha

same type tha twenty companesit wore iested a1, 0 set. The viivas end Avinsars submitted ure 'lgted belew,

Valva Quantity Veive  Quontity

LN 34 : 255 13 i

14,78 2 49% K{i 2

2.4 {) 2 511 Q) 3 :

160.0 < We Kl 3

10 KQ 2

MECHANITAL: No oppsent domeye.
ELECTRICAL: All componants indi.i?ed Llasi than 10% change,

A

Carning See Nete Sit'ennespony coot !
Ka-80 Tobuler, autel land ’
Rostnter

NOTE:1 Niny dillerent valuas of the NA-ES typs 1¢0:0t0r waro svbmitted fo: test. Jince oll sompenents were of
the some 'ype the twenty componsnte wern. tacted as o eot Tha wnlieees 2md avmbers submingd oog M2id

drlow,

Veluse Quentity Velve Quwntity
10.0 ) 3 166 k() 3
1310 3 158 &0} )
I 3 $2.9Q ?
100.0 {4 )

MECHAMICAL: Mo epporent demeye. ;
SLACTRICAL: Ail tomponents indicated loan ther 108 change. ;




PTERTT I I ' e CNART 1O, 100
Tyeg -NESisToR N, OF SANPLES TESTAD M
RISCHBTION: B4 10

Jd oo s
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»

10.0 T
5.6

2.0

1.1

Valuve ]
Roletivg
e initiel H

v ]
A I et — —-M —

6.9

 —

T 1l i -]
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"3 4 !

0.20b{ —— A R - |
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X

!“. of -
WUsvits - Rl
Foiled 10 —
[ - .t

! 2 3 4 s é 7
Pressue <103 PG/

™
-
=1
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3
©

j Cwrc.-conuINe CHART 2. 110

TYFE-REOC/YTON NCQ, OF SAMS_ ES YES 20 -@0
i DEL MPTON-QPX-§

. —

10.0 T
s oOpr—

10

'-' b ~ raan A
1

2 N

Velve ! | | ! |
Reioirvs l i
e inihipl i

Ve've ‘L—

1.0 pom ' e ———

LIS ST SIS SO S - B e |

MNe. of

Umits 10

P GRS USRS AR — b - ctaeerm .
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Folted . —
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Corning Sne Noto Motel film, pozy ¢!
MAT0 0.y Tubuler, oxniol loud
Resistor 370 x 0.28°° disn

NOTE: Theen components of aech i thy sevan valves iisied belew wore submitiad. Al! compinnense were 87 vhe
tam type end were ! horeters sapted €u 0 sot of twortiv ome.

84510 1k WOKD 1 eid
100.06 £ WO KRG 499 K{}

MECHANICAL: Ho esparent damege.
ELECTMICAL:  Ail compenants indicated lons then 10% :lenge.

Coming S0 Nete Tin aride flim, gloss cont
GTX.8 0w © Tebuler, sute! load
Resister 034 x 015 dlean.

NOTE: Yoa compenent? of sach of the twe veluve Hiated kaiow wore cubmitind for tust, All somponenrs were of
tyrs ond waic havelere ‘ge2ed ot ¢ oot of tweaty,
4’.’ ?5
% xQ
KECHLRICAL: Mo epperent &amege.

BLECTRICAL: All compenents indicctd ‘ons then YR chavye.

.




NPG.-CORNIES CHART KO 11
TYPZ -AEuIGTIN NC, OF SAMPLES TESTED "2}
DESCRIPTION-KA -89
10.0
$.0
7 : .0
g | N {
: Yolus I
: Relaive i |
: o Initiol ‘
~ Yolve i ,/ ~d
L‘ i Ir ! — dm m
A ' ’ |
,“. : | = i [
: 0.9 L. ‘
‘ .5 ! , :
‘ --—- Mon. R ! ] :
0.2 4 —- Avg. & — _ | —
—— Min, X T
o" b v~ ————r S S 1
b/ ' — v "
prorascann v - s —— v s p— e
No. of et eoeteoe =~ e v
Units -» 22 vodolidits etinaty -4
Foiled R S it el =
0 S ";}ww'-"“'i'f.::fg,__ = »y py . -
1 2 1 4 5 3 7 3 ] 0 w0 r
Pressure (10 '.’nww
,? —
H MFEG." DALE ELECTRONICS LHART NC, 112
: TYRE - ARSIBTIR NG, OF SAMPLES TESTEO-20
; DESCRIPYIONT-SMPL
. !9‘0 l > vnrn.n
: ‘o S -
; t
[ 1.0} T e A
i
i IR .
B Value
: Reigtive ! !
to imitim H i | i
Valve [
1.0 m#ﬁ*ﬂ! e
! [
¢ | : I
0.9 Tl
2.8 L o 1
oatd T e w
. e vg.
) ’ ~—- Min, R
5 '3..' > 4 . L
i 2
i No, »f > T g = e - 1 o el
L3 Urivs 10 — = : e Ao
‘E/ Feolnd — | s, ary o ety
s 0 1= S e =
- ! 2 3 4 ) s 7 8 9 10 0 0
(103
el Prossure (107 owg) - ]



Cornling N See Not» Mera! tilm, epoxy ceot
NA-55 0125 w Tobuler, ezlal lead
Resister 0.62 x 0,187 digm,

4“OTE: Throe components of each the seven resistonce valves listed balow wery submitted. Ali were NA. 55
type and were therefore tesied a3 0 oc: >f twenty one,

s18 WeQl 1wkl okl
750 1500 100k
MECHANICAL: Na maparent domage
LECTRICAL: Al camponents indlentud less thon 10% change.

Nale Se: Moty Matel film, epoxy coyt
APy FALE S e w Tubslar, axigl ivad
fonivier 0.70 i« 0,25 diam

NHOTEL Twerty campunents of thres difiarant resisten.s values were svbmitted. All wore T-2 MFS. % type end
wete therefory teuted ac 8 set. The voluss uad auintity of ¢ sh velue ere iizted belew.

Value Quentity
10014} . L]
250 X 10
4] H

MNECHANICAL: HNo szperent domege.
ELECTRICAL:  All companents indicorted leas then 10% chenge.

137




o e i A £ et st

MEG -GENARAL (WATRUMEMT CHART NG, 113 )

TYPE-NERISTOR NT, 2F SAMDLES TESTED 2D
; DESTMOTION-SIR-1C N _
=
10.0f T ]
i — L —
20 | ]
{
1!
Value
Relotive l
to imitcei |
Ialue
1.0 +-|-*--——J~ - ﬁ
l !
; i
!
|
0.9
X L
- Mar, R
0.2 ——-- Avg. R
H ——- Min. R I i
o.! . -« 1
< +
Ne, of L. i N G — ..:_.f.__4;,,____,_',',:;_;_, « — ¥ 3
Units 10 e et S st SR S St sy Su S saro seg—
Toiled E—a - 1. IR S e S
6 i - -+
! 2 3 ) s é 7 8 9 10 10 0
Preysure 10 3 YR
MFG.> STNERAL INBVRURENT - TUNART NG, 114
TYPE “REVIBTON K, OF L-MPLES TESTED-20
CESCRIPTION-GIRS
50 — l ‘ “
!
20
1.1 — i
VG’ut . ' 1
Reigrive
to initiol
Value
.0
0.9
o‘s
2.2
ol
X
Ne. of
Units 10
Foled
0 0
! 2 3 4 S 6 7 3 ¢ o] 10
Pressure (103 puig)
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Gianaral Instrumonts 20K & 0.867% Wire waund

R10
Reaister

SGAK PERIOD:
MECHANICAL:

ELECTRICAL:
50

Sensrel Instruments 5 K( +0.05% Wite wound

RS
Ragivtar

SOAK PERIOD:
MECHANICAL:
ELECTRICAL:
FAILURES:

0.5 W Sosled, metel cup
Tudular, exiel lead
0.45 x 0.28° diem,

16 houis ot 9,000 pety.

Visuel inspactinn after completion of test showed the metel 2osn of twe componants were
detormsd end the end seal of or~ comranent crached ond separated from tha ccae. All damaged
wnits functioned nermally through the on'lvp test prograem,

Ninetean componaents indicated less than 1% change. One compenent indicated loxss then

&0% ond greater than 10% change,

e N ——

0.8V Seaisd, mete! cap
Pl bex, pecnllel laad
0.3 x §,.34" diom.
16 hours ot 9,000 puig.
Yisual inspection efter completion of 1eut showod ihe iap of ol metel copr were deinemsd,
Four cemponente 5154 tess then 3% and two varied more than 3% and lass then 50%.
Thirtsen components indicated o changs greutsr than S04,
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MPG.-ONMI T
TYPL -REJILTOR
QESCRIPTION 884 -1A

C<-R NO, 118 1
NC. OF SAMPLES gSTED-19 |

10.0

5.0

2.0

1.1

Velve
Helotive
to Imivigl
Vaive

1.0 — —

0.5

j ————— Mex. R
0.2 —— Avg R

b et oo

0.1 —_— X

|
|

%

Mo, ef

A e

Units

Feailed

3 4 ] §
Fressure (103 psig)

MFG.cOouRITE
TYSE ~RLJISTOR
DEFCMET-LN-SER-E

CHART %0, 116
NC. OF SAMPLES TESTED -20

0.0
50

20

12

Swt

Velue

Relative
‘o !nivial '
Yolue /

"9

0y

0.5

— l:n.:
L e - - ".
e M. &

o.z..l
Al

-
Ne. of

S ok i

U SIS GRp S

Units 10 §

Failed

<»

Pressure 103 puigl

8 ? 0 10 Y




NS

Chmite £+ % Wire wound, silicon meid
884-A LS W Tebuler, uxiel loed
Resister 0.406 » 8.125" diom.

$OAK PERIOD: Kona
MECHANICAL: Wy apperen’ damage.
ELECTRICAL: &il companents indicoted sess than 10% chenge.

Chmite 50+ 5% ( . Wire weund, silicon mald ;
085 3w Tubuler, enlel leeé
Resistor . 0,873 x 0.24" diem.

SOAK PERIOD: Nene
MECHANICAL: Ne epporunt demage.
SLECTRICAL: All campenents indicated 'evs then 10R chenge.
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MFG, - 0AMITX TR ARY NOL 11 7
TYPE-RESISTIR NO, OF SAMPL£S TESTED -t
DESCAR.PTION- A0+
$.0
2.0
1.1 —
i
Volue f
Reloive !
te Imitial ! . ! :
Value : I ' i
. | !
0.9 —— Jr
G.5
Max, R “
0.2 p- = ‘V'ﬂt R i
M:n. R !
20 -y ——
No. of o - =]
Units - pp—
Forled ? ot = i GE——
0 o
: 2 k | 4 S é 7 ¢ 10 i0 0
Pressure 103 prig’
MEG. - ONUITE cramT np 118
TYPE-RESIGTON NO, OF SAMPL TS YESTED 19
DESCRIPTION 8824
100
58 —F -
2.0}
l U]
11} ; H
I i i
Volue [ |
Ri'mtive ] i
3 oM, wal! . ‘ {
| vaive | !
0.0
i
: [
| |
0.5 4 .
Mox. R
0.¢ }-' AV'. ] fam s
Min, R
oL r - J
0 = e~ DY S—
Nu, of AU SRR S —] e i s B i SnpiRi—
Units 10 ram—p— s e s et e W e
£o.led Sty b~ e s ! AR t...............».. s
0 BE=
1 ? s 4 5 & 7 ° w 0 0
Precsure 1‘03 perg! )




Ohmito 1460 +3%
881.11 1w

Resistor

YOAK PERIOD: None

MECHANICALs Ne opperent demege.

ELECTRICALY All components indiceted 1oss than 10% change.

Wire wound, siliean meld
Tubuler, axiel lead
1,312 x 0.62%"° diowm.

.

PPIWE)

Ohmire LK ¢ 3% Wire weend, allicen wold
$851A 1w Tuleisr, exlal loed
Rocister '

On‘“ n o. 25“ "'u
SOLK PERIOD: Nene

HECHANICAL: No eppu.ont damage.
ELECTRICAL:  All compansats indiceted (nss then 10F change.
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A e A ey e

Vo nitigl
P Vovue

1.0 ———+_-Mn

| MVG.eCHEITE CAART HO. 117
TVRE -CLRISTON NO, OF SAMPLES TESTED * 20
CRACM P IOV -R00-8

— -

i Xo]
£0)
¢
20 i
11
Vaive
Relative
o imitig!
Valye :
1.0
0.9 | \
1
0.5 }
) Mox. R
.2 Avg. R
. Min, R
i e.1L I J
X T
Ne of Zr” -
Urite 10 —_—
Foiled ol T~ —"
.- ) — J—
0 - — —
2 4 6 8 ¢ 0
Preysure "OJDNQ,' )
MEG,-OWMITE - CHART N, 120
TYPL - ACSISTON NO, OF SAMPES TESTED 20
DESCRIPT.ON-B84°10
10.0 H
%0
20 e
11 Ji,__,....-T' %
Value i !
R',“"V. ' i |
|

0.9 A Jr —
0.5 .
Max. R
G.2 r 0.:.. R . -
‘ ’—1 hin. R

ol X
i w vy W1 st v, e . e - - e
S SR . b e e B TR R - - e . o
No. of :a—-—» e oS ~ - - .- , ] N ——
— -y - — - R o - o
(VYR TR r ‘ -
Fe leo = . N S - S
= E =
h 4 t § 9 0‘
Pipsrire parg’ J




Ohm!te 511 KD £ 1% ¥Yire wound gilicon meld
8843 s Telwiar, asigl loed
Resistor 0.875 x 0.24"" diom.

SOAK PERIOD: Nore
MECHANICAL: Ny opperent damage.
ELECTRICAL: VNinetzen components indicated less then 10% change.

FAILURES: One conpenent indicated o change grester then S0% with subsequent recevery ts less then
50% a? the pressures shown on the follure groph on facing pege.

Ohmite 4.5 K1 2 1% Wire weund, sllican meld
884-10 S Tuswioe, exicl loed

Resister 1,212 = 0,625 dium.
SCAK PERIOD:  15.5 hovrs ot 10,000 paty.

MECHANICAL: M2z apperent demage.
BLECTRICAL: Twenty componsnts indicg.ad loss then YA chonga.
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MFG, -GV NITE
TYPEL -AgBiBTON
URSCRIPYION -990°98

NO, OF 3RPLES T78TED 20

CHART NO, 121t
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T T 3
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Ohmite 5 {1+ 5% Wire weund, visnus meld
99550 Sw Tubwiagr, oxidd lesd
Resietor , 0.875 x 0.218°° 4! o,

R B N IRPLLY Lon L

SOAX PETIOD: Nene
MECHANICAL: No spparent domege.
ELECTRICiL:  All compenonty indizoted leas than 10% change.

RO R,

Uvmitre s M Wire wound, viteups neid
995104 10w Tobutcr, enidl tead
Poslster 125 5 0.315™ Slem,

SOAK *ERIODr Kene
MECHANICAL: Mo apparent dwmage.
ELECTRICAL: Ali enmpunonis indicorad lasa thas 1% changs.

R e
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; Vwrc.-onmite - ) CHART %0, 123
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